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ABSTRACT
The Nevada Test Site supports numerous plant species considered sensitive because of their past or present status under the Endangered Species Act and with federal and state agencies. In 1998, the U. S. Department of Energy, Nevada Operations Office @OE/NV) prepared a Resource Management Plan which commits to protect and conserve these sensitive plant species and to minimize cumulative impacts to them. This document presents the procedures of a long-term adaptive management plan which is meant to ensure that these goals are met. It identifies the parameters that are measured for all sensitive plant populations during long-term monitoring and the adaptive management actions which may be taken if significant threats to these populations are detected. This plan does not, however, identifjr the current list of sensitive plant species known to occur on the NTS. The current species list and progress on their monitoring is reported annually by D O E N in the Resource Management Plan.
V
INTRODUCTION
The Nevada Test Site (NTS) supports numerous plant species considered sensitive because of their past or present status under the Endangered Species Act (ESA) and with federal and state agencies. The classifications have identified them as species whose continued existence may be at risk due to the following factors: limited geographic distributions, threatened habitats or ranges, over-utilization, disease or predation, inadequate regulatory mechanisms for their protection, and other natural or man-made factors. Over the last three decades, the U.S. Department of Energy, Nevada Operations Office (DOE/NV) has taken an active role in collecting information on the status of these sensitive plants and produced numerous documents reporting their occurrence, distribution, and susceptibility to threats on the NTS (Beatley 1977a; 1977b; Rhoads and Williams 1977; Rhoads et al. 1978 Rhoads et al. , 1979a Rhoads et al. , 1979b Cochrane 1979; Sauls et al. 1980; Collins and O'Farrell 1984; EG&G/Energy Measurements, Inc. [EG&G/EMI 1988; Blomquist et al. 1992; Blomquist et al. 1995; Anderson 1998 In 1998, D O E N prepared a resource management plan (DOE 1998) which identifies two goals related to all sensitive species on the NTS. They are to protect and conserve sensitive species, and minimize cumulative impacts to them. This monitoring plan was developed to ensure that these goals are being met. This plan identifies the parameter(s) which will be measured for sensitive plant populations and the various adaptive management actions which may be taken if significant threats to the plants are detected.
SPECIES TO BE MONITORED
Monitoring will be conducted for all sensitive plants known to occur on the NTS. Sensitive plants are those with some level of federal and/or state status. The "Sensitive Plant List" (Sensitive List), "Plant and Animal Watch List" (Watch List), and "Detailed Rare Plant List" (Detailed List) maintained by The Nevada Natural Heritage Program (NNHP) will be used to annually update the list of sensitive species to be monitored. These NNHP lists report the current status of plants assigned by both federal agencies (FWS, U.S. Bureau of Land Management, U.S. Forest Service) and state agencies (Nevada Division of Forestry, NNHP, and the Northern Nevada Native Plant Society).
When a plant appears on either the NNHP Sensitive List or Watch List, existing publications on NTS plants and herbarium records from the NTS and the University of Nevada, Las Vegas will be searched. If the plant is known or suspected to occur on the NTS, then the plant will be added to the monitoring plan. A fact sheet will be written for each species and will describe the currently known habitat, distribution, and abundance of the species on and off the NTS. It will identi@ areas of suitable habitat on the NTS where field surveys should be conducted to locate the species if more distribution data is needed. If necessary, field surveys will then be conducted to adequately describe the species' habitat, NTS distribution and abundance, and to determine the species' susceptibility to threats. All information gathered will be published and shared with federal and state natural resource agencies. Once a species' status on the NTS has been determined, long-term monitoring of the species will be initiated.
MONITORING PLAN GOALS
The primary goal of monitoring is to ensure that impacts caused directly by NTS projects can be detected, quantified, and managed so that the species' occurrence on the NTS is not threatened by such projects. These direct impacts are identifiable from project descriptions and are generally limited to loss of habitat during construction. A secondary goal of this plan is to detect non-D O E N threats and identifjr steps that may be taken to prevent the demise of a sensitive species on the NTS due to such threats.
LONG-TERM MONITORING
Long-term monitoring will consist of two activities: 1) preactivity surveys at new project sites and 2) periodic monitoring of sensitive plant locations on the NTS. Preactivity surveys are conducted to assess the direct impacts of land disturbance, and periodic monitoring is conducted to assess indirect impacts.
Preactivity Surveys
Preactivity surveys are performed by biologists at proposed project sites where land disturbance will occur. The goal is to document the presence of any sensitive species and to make recommendations which would minimize adverse effects to the species and their associated habitat. Rarely do project sites disturb the known locations of sensitive plants. This is due mainly to the disparity between the preferred habitats of the sensitive plants and preferred construction sites. Since the early 1980's, no known population of sensitive plant has been significantly disturbed by construction activities. The locations of all projects which will disturb land and for which preactivity surveys are conducted are documented in a Geographic Information System (GIs) database. This database will be used to monitor the cumulative impacts of habitat loss within various vegetation associations and population ranges of sensitive species.
The locations of all sensitive plant locations on the NTS have also been entered into a GIs database. GIs analysis software (Arcview) will be used to report the number of plant locations that are within a prescribed radius of land-disturbing projects for which surveys have been conducted since the late 1970's. The total number of plant locations, by species, which contain or are adjacent to a new disturbance, will be tracked. A new disturbance is defined as any project that was not present at the time the plant location was first found.
If a single known plant location will be significantly disturbed by a new project, then other management actions will be initiated. These actions may range from merely documenting the disturbance to initiating protective measures such as restricting land access to other plant locations or plant reintroduction (see Section 5 .O).
4.2
Periodic Monitoring
Some sensitive plant species may have limited numbers (<lo) of known locations on the NTS All locations for these plants will be monitored at least once during a five-year period. For other species with larger numbers of known locations, a subsample of 5 -10 locations will be monitored in a single season at least once every five years. For each species, the 5 -10 locations chosen to sample may not be the same from sampling period to sampling period, and some locations may never be routinely sampled. The intent will be to sample locations where it is also most likely to detect direct effects of NTS activities and effects of other biotic and abiotic factors such as drought, herbivory, or disease occurring within an ecoregion.
Field monitoring for each species will occur during the period of peak production. At each location the following data will be collected to assess the health of the local population: local abundance (as a subjective category); evidence of reproduction; evidence of herbivory, disease, or direct disturbance; and estimated number of plants within specific phenological stages. Also, the proximity to the nearest known land disturbances will be recorded to veri@ or correct the existing geospatial data linking disturbed land coverages with plant location coverages. The work instruction which details the data collection procedures will be followed and updated periodically.
If at any time during field monitoring a single location is found to be significantly impacted by a direct disturbance, then hrther management actions will be taken. These may include initiating more intensive (e.g., annual) field monitoring of remaining locations of the species, fencing, or other site-specific mitigation actions (see Section 5.0) If a significant decrease in plant abundance or reproductive effort is observed then the location may be sampled more frequently. A speciesspecific study design will be developed and implemented to determine the causal factor(s). Frequent sampling of this location will continue until it can be verified that the local plant population is still present and viable or is no longer present. Table 1 summarizes the conditions under which actions beyond long-term monitoring will occur and what these actions may be.
The significance of observed direct impacts and plant population conditions will be determined based on best professional judgement. In general, a significant impact or condition will be one which threatens the continued existence of a sensitive plant at a known location and which may eventually threaten its continued existence on the NTS. The threshold for significance will therefore differ among species.
OTHER MANAGEMENT ACTIONS
Actions for DOE/NV Related Impacts
If a sensitive plant population is found within a project site during a preactivity survey, recommendations will be made to alter the project to avoid it or minimize disturbance to it. A post-activity survey to document the status of the plant population will be conducted when construction is completed. If the population was avoided, long-term monitoring of the species will continue according to schedule.
If all or a portion of the local population was disturbed at a location, annual monitoring of the location will be initiated and will continue until it is determined that the population was extirpated or is stable and not threatened. Periodic long-term monitoring will then resume. If the entire local population appears to have been destroyed, then other NTS locations of the same species will be monitored annually starting at the next plant floweringheeding period. Annual monitoring will cease after five years, or sooner, if an adequate assessment of the population's health and susceptibility to threats at remaining locations can be made. Periodic long-term monitoring will then be resumed for the species.
If remaining population locations need protection, fences or stay-out signs may be erected. Project planning and siting procedures and the preactivity survey process will be reviewed to ensure that future significant impacts to sensitive plants are avoided. Also, if the plant no longer occurs at the project site, biologists will consider re-introducing the species (via seeds or transplants) into suitable habitat adjacent to the project site. A study design would be developed which would include annual monitoring of the location for five years to document population status.
If during periodic monitoring, a significant impact is observed which is believed to be NTS project-related, then the actions discussed above may be taken. A summary listing of all actions which may be taken to mediate D O E N related impacts are shown in Table 1 .
Actions for Non-DOE/NV Related Impacts
If a significant decrease in population size or reproductive success is observed at one or more locations during periodic monitoring, investigative actions will be taken. Decreases in these measures will be determined significant based on comparisons with historic species-specific data and best professional judgement. If no observable land-disturbing or NTS project-related activity appears to be the cause of the significant impact, the following actions will be taken. A field study will be designed to determine the causal factor(s) of the population decline. Suspected causal factors may include climate, herbivory, and disease.
Annual monitoring of the affected location(s) will be initiated to collect biotic or abiotic data to identifl causal factors. The field study will be conducted until the causal factor(s) are identified or until the viability of local populations improve.
If wildfire impacts a local population, it will be documented, and annual surveys of the affected plant location(s) will be conducted for at least three years. Periodic long-term monitoring (i.e., once every five years) will resume once it is determined that the population is stable or if no plants have returned to the site after five consecutive years of monitoring. annually to determine effect of mitigation.
Wildfire causal factor -Initiate annual monitoring of location for at least three years.
-Resume periodic long-term monitoring of location if population appears stable or plant is absent for five consecutive years.
Herbivorv causal factor
-Develop and implement a plan to protect the species from herbivory at the location and other known locations if necessary.
Disease causal factor
-Develop and implement a plan to protect the species from disease at the location and other known locations if necessary.
If the causal factor(s) are identified, a mitigation action plan will be developed to identi@ reasonable and prudent actions to be taken to lessen or eliminate the impact and ensure the continued existence of the species on the NTS. It is unlikely that such plans will be necessary given the continued occurrence of these plants on the NTS over the past three decades.
REPORTING
The results of long-term monitoring and any adaptive management actions taken during a fiscal year will be reported in the annual progress report for all Environmental Monitoring and Compliance Program tasks.
